Non-coding RNAs in retinal development and function.
Accumulating evidence on the role of non-protein-coding RNA sequences in the regulation of gene expression is greatly expanding our understanding of the flow of genetic information within biological systems. The interplay between protein-coding and non-coding RNAs (ncRNAs) is essential for tissue development, homeostasis, and function. NcRNAs can be divided in short ncRNAs, whose main subtype is represented by microRNAs, and long ncRNAs, which constitute a more heterogeneous class. The retina is a light-sensitive tissue consisting of highly interconnected cell types and is the primary target of many genetic diseases. Among these, the genetically heterogeneous group of inherited retinal diseases (IRDs) represents the most frequent monogenic cause of visual impairment that can ultimately lead to blindness. Here, we provide an overview on the role of ncRNAs in retinal development and function with an emphasis on microRNAs and on different types of long ncRNAs. We also review how sequence variations in ncRNAs can play a pathogenic role in IRDs as well as in multifactorial ocular disorders. These data indicate that a comprehensive study of the contribution of ncRNAs to the mutation repertoire associated with retinal disease can shed light on previously unknown pathophysiological mechanisms and open new therapeutic avenues. We conclude that a more comprehensive dissection of the pathogenic role of non-coding RNAs in retinal function and disease will not only improve our diagnostic ability, but will allow the development of novel targeted therapies for ocular disease.